It is well known that when light is modulated, one typically produces three equally spaced frequencies: one carrier and two sidebands. These frequencies can be used, for example, to synthesize frequency-modulated (FM) or amplitude-modulated (AM) temporal waveforms, depending on their relative phase. Light can be modulated at rates exceeding 10 GHz using nonlinear optical effects such as electro-optic light modulation. Modulating light at much higher rates has proved to be difficult. It was only in 2001, more than four decades after the invention of the laser, that light modulation at molecular frequencies was demonstrated using Q-switched (nanosecond-pulsed) spectral components [1] . In this work, we extend this idea to the continuous-wave (CW) domain and demonstrate CW light modulation at a frequency of 90 THz.
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Our experiment builds on the work of Carlsten and colleagues who were the first to demonstrate stimulated Raman scattering in gases with CW laser beams [2] . In stimulated Raman scattering, molecules pumped with sufficiently intense light at frequency ω p produce Stokes light at ω s = ω p −ω v , where ω v is the selected vibrational or rotational frequency of the molecule. If the molecules are placed inside a cavity with a high finesse at the pump and at the Stokes wavelengths, efficient Stokes generation in molecular gases can be achieved with CW laser beams. The key difference of our work when compared with earlier experiments is that we drive a sufficiently large molecular coherence such that we not only generate the Stokes beam, but also produce substantial anti-Stokes light at a frequency of ω a = ω p + ω v . Specifically, by using the fundamental vibrational transition in molecular Deuterium (D 2 ), we produce a CW spectrum with three discrete components at wavelengths 1.56 µm, 1.06 µm, and 807 nm. We then show that these beams have almost perfect mutual phase coherence and thereby infer the synthesis of a near single-cycle optical waveform. iment starts with an external cavity diode laser at a wavelength of 1.064 µm. The laser beam is amplified to a high CW power level with a Ytterbium fiber amplifier. The plot shows a typical spectrum that we observe on an optical spectrum analyzer (the vertical scale is logarithmic). The marked structures in the plot are due to an instrument artifact. ECDL: external cavity diode laser, EOM: electro-optic modulator, MML: mode matching lens, HFC: high finesse cavity, PZT: piezo-electric transducer, OSA: optical spectrum analyzer.
